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© New derivatives of alpha-amlno-^mma-butvTolactone, method for the preparation thereof and pharmaceutical 
compositions containing them. 

©The present invention relates to new derivatives of 
Q-amino-7-butyrolactone and their pharmaceutical^ accept- 
able salts, endowed with anticonvulsant, anti-epileptic 
sedative action and able to inhibit the ingestion of aicohoi 
and intoxicating drinks. 

The invention relates also to the method for preparing 
the derivatives of the invention as well as the pha rmaceuttcal 
compositions containing them. 
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Th;: present invention relates to new derivatives of b£-amino- 
^ -butyrolac tone, to the method for the preparation thereof and 
to the pharmaceutical compo sit ions containing them. 

Namely, the present invention relates to derivatives of c^-a* 
mino-^-butyro lactone comprised in the general formula (i): 

H 2 C CH - Kfi - (CH, )^ - C — R 



2 n 

0 



N o / (I) 

(wherein R is a linear or branched alkyl radical containing from 4 
to b carbon atoms; or R is -OK', R" being a linear or branched al= 
kyl radical containing from 1 to 5 C; n is always zero when R is 
alkyl, or n is an integer different from zero and comprised between 
1 and 5 when. R is -OR 1 ) and their pharmaceutical^' acceptable salts. 

The derivatives of ^-amino- jT-butyrolactone of the present 
invention are endowed with anticonvulsant , anti-epileptic and se= 
dative action when administered to mammals and furthermore they a= 
Tfi able to inhibit drinking of alcohol and intoxicating drinks. 

In a previous Italian Patent Application filed in mane of La= 
boratorio Farmaceutico C.T. ( It. Pat. Appln. 23b06 A/83) there w_e 
re described and claimed derivatives of -alky 1 ami no -^'— butyrolac 
tone and the pharmaceutical^ acceptable salts thereof able to in= 
hibit drinking of alcohol and intoxicating drinks. 

Compounds comprised in the general formula (i) are new and 
•nat described in literature. if- - 

Among the compounds comprised in the general formula (i) whe= 
rein R is a linear or branched alkyl radical containing from 4 to 
8 C and n is zero, the following compounds may be mentioned: 
D(-n.butylcarbonyl-amino->^ -butyrolac tone; 
fif-isobutylcarbonyl-amino-^-butyro lactone; 
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10 



15 



25 



30 



O^-t ert . butylcarbo ny 1-amino-^-butyro lactone ; 
^-n . pantylcarbonyl-amino-^ -butyro lactone * 

Among the above mentioned compounds , the exemplary compound 
according to the present invention is t<-n,butylcarbonyl-amino-^- 
butyrolactone ( whioh hereinafter will be indicated as for 

sake of brevity), 

Among the compoundB comprised in the general formula (i) whe 
rein K is -OR' ( P. 1 being a linear or branched alkyl radical con- 
taining from 1 to 5 C) and n is an integer different from zero 
and comprised betwen 1 and 5, the following compounds may be men= 
tioned: 

H ? CH- HH - (CK 2 ) 3 - Jj - OC 2 H 5 



H 2 C « 



H ^ c CK- NH -(CH,) a - C -O-isopropyl 



2 3 u 

0 



It is another objeot of the present invention to provide the 
method for preparing the compounds of the general formula (l). 

The compoundR comprised in the general formula (i) wherein R 
is a linear or branched alkyl radical containing from 4 to & C and 
n is always aero, are prepared by allowing the corresponding chlo- 
ride of the aoid to react with the selected ^-amino-^-^^ 01 * 0 " 
tone, at reduoed temperatures and in the presence of an organic 
base, for instance pyridine. 

When in the general formula (i) B is -OH* ( R 1 being a linear 
or branched alkyl radical containing from 1 to 5 C) and n, diffe- 
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rent from zero, is an integer comprised between 1 and 5i the desi* 
re^ compounds are prepared from the desired esters of the CO -ami«s 
noacids which are then allowed to read, with o( -halo-^-butyrolac^ 
5 tone. 

Experimental studies carried out with PTT-01 indicated that 
the compound produces a sedative effect, a alight hypnotic effect 
and an important anti-convulsant effect when administered to labo- 
ratory animals. 

10 ° f PTT ~ 01 is 80 ^S* 1 " tna ^ toxicity is nearly neglegible. 

I. Acute toxicity in animals 

FTT-01 was administered to adult rats ( Wistar-lfcrini Strain) of 
both sexes after fasting overnight. It was administered in an 
aqueous 1^ suspension of tragacanth gum orally by gastric probe or 
^5 intraperitoneally. The data in Table 1 show that: 

(a) The hD^ was more than 2g/kg. by either route of administra 

t ion. 

(b) The highest oral dose produced a sedative effect, but it 
aid not cause the lose of tne rijhting reflex; on the other hand, 

20 the sedative effect was obtained starting from the lowest intrape- 

ritoneal dose ( a dose v;hich was ineffective when given orally), 
and at 1 g/kg the loss of the righting reflex occurred ; the dura= 
tion of this effect was proportional to the size of the administe= 
red dose. 

2 5 ( c ) The sedative and hypnotic effects were not long lasting 

•and the animal returned to normal. 
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II. Subacute toxicity in animala 

The acute toxicity studies showed that a dose of 50 rogAs of 
PTT-01 by oral route did not cause any particular effect in rats, 
5 hut a dose of 100 mg/kg produced a mild sedative effect. Accor- 

dingly, 6 rats were given 50 m &fag daily lor 6 consecutive days. 
No sedative effect or other abnormal symptoms were observed, Bhow 
ing that there was no tendency for PTT-01 to accumulate in the or= 
ganism. 

10 III. Sedative effect 

The sedative effect of PTT-01 was demonstrated in the follow 
ing experimental models: (a) the enhancement of the hypnotic ef ^ 
feet of sodium pentobarbital in the mouse; '(b) spontaneous inobili= 
ty in the rat; End (c) the ability of the mouse to remain on a rol 

15 ling bar. 

(a) Enhancement of the hypnotic efffcet 

£+Z rr ; ^ .<g of sodium pentobarbital was injected intraperitoneal, 
ly into nice and note was taken of animals losing the righting re= 
flex and for how long. Other nice received a preliminary treat= 

20 nient with FTT-01 at a dosage of 25 and 50 mg/kg, intraperitoneally 

and thereafter sodium pentobarbital was given* The hypnotic ef- 
fect of soaiuir. pentobarbital was markedly enhanced and its enhance 
ment was -jrecter with the 'j>0 m g/kg & 0GQ of PTT-01 than with the 
25 nig/kg dose. Results are given in Table 2. 

25 (b) Spontaneous mobility 

Several groups of 4. mice each were placed in an apparatus de_ 
signed to provide a measure of spontaneous mobility by counting 
the number of interruptions of a light beam for a period of 10 mi- 
nutes. After preliminary measurement of mobility, animals were 

30 injected with PTT-01 (25 and 50 mg/kg) intraperitoneally. Con« 

trols received saline solution. Then minutes thereafter the mea« 
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surement of mobility waB repeated. Five groups of mice were used 
as controls and 6 other groups were treated with varying doses of 
PTT-01. Table 3 shows that mobility had fallen to 71 of the 
original level in the controls at the time of the second measure- 
ment, whereas in mice receiving 25 or 50 rag/kg of PTT-01 the mobi- 
lity had fallen to 31. °> and 23. V respectively of the base-line 
values . 

(c) Rotating bar test 

Hice were trained to remain on a rotating bar for at least 3 
minutes. A group of five of the trained mice were given an intra 
peritoneal injection of 25 ms/ks of PTT-01 in a Vjo suspension of 
tragacanth gum. Another group of five mice were given an intra= 
peritoneal injection of yj :u^/k c : of P'JT-01 in a suspension of 
tragacanth gum. All control animals stayed on the bar for 3 mi*= 
nutes. Only two out of the five treated mice receiving 25 nig/kg 
succeeded in stayng on the bar for 3 minutes but none of those re= 
oeiving 50 ms/ke dose were able to remain on the bar for 3 minutes 
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IV» S^'-i^ vive effect (Physiology) 

The tedative effect produced by PTI'-DI was much more similar 
to the effect of neuroleptic drugs than to that produced, for in« 
5 stance, by barbituric acid derivatives. 

This particular feature of the compound jould be deduced, from 
the influence the compound exerted on: (a) d-amphetamine toxicity 
to mice kept in group, and (b) response tine of n^- avoidance re= 
flex. 

10 (a) Anta^oniem towards d— amphetamine 

bix groups of 4 mice each were treated vith 5 mg/lcg of d-am= 
nhet?-mine sulfate by intraperitoneal fedminifctration. Six groups 
of 4 c-nirials each received the same dose of d-amphet amine sulfate 
plus 25 rag/kg of PTT-01 intraperitoneally , 15 minutes after d-am= 

15 phet amine sulfate j six groups of 4 animals each received saline 

solution and were used as controls. Spontaneous nobility was ob= 
served in every ani ;al a.ccoru.ing to the procedure described herein 
■ before. The number of tir.es each aninai crossed the light beam 
throughout the 10 minutes test v<s noted, As appears from Table 

20 ^T, the treatment with PTT-01 aid not prevent d-amphet amine from 

stimulating sjKJntaneouc mobility. 

However, PTT-01 reduced mortality from d-amphotamine. The 
sane ainount of PTT-01 was injected intraperitoneally. Then, 10 
minutes later, an intraperitoneal injection of 10 mg/kg of d-amphe 

25 tamine sulfate was administered. Sijht animals were used in this 

test and kept in a 25 x 20 x 14 cm c?.ge in ;-.n air-conditioned 
room (20°C, 60,. humidity). All the eijht controls died, whereas 
only 5 of the eight animals treated with PTT-D1 died. PTT-01 pro 
tected the animals from the effects of d-amphetamine and a remar«= 

30 kable reduction of mortality was obtfiined. 

(b) Avoidance reflex 
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A conditioning cage consisting of two chambers was utred, with 
free access between the chambers. The floor of one compartment 
was electrified to make it possible to deliver a mild shock. 
Kice were conditioned by first giving a warning signal and then,af 
ter a short period of time the shook was applied* Kice learned 
to leave the electrified compartment after the warning bell soun- 
ded were then judged to be conditioned • The average period of ti 
me, in this experiment, for controls (4) within which they leave 
the compartment was 53*3+4.5 s « c * conditioned nice were gi« 

ven PTT-01 intraperitoneally(25 mg/kg); time within which they left 
the compartment was 60.6 + 3.9 sec. Pbur conditioned mice treat- 
ed with 50 mg/kg of PT7-C1 left the compartment only after 77. 5 ± 
2-7 sec. 

V. Anti-convulsant effect 

The anti-convulsant effect was determined by the extent to 
which PTT-01 antagonized the convulsant effect produced by strych= 
nine sulfate or by electroshock. A marked protective effect was 
observed in both methods. 
(a) Antagonism towards strychnine 

This type of antagonism was evaluated in the mouse as follows: 
(1) protection from death caused by a hypodermic injection of 
strychnine; (2) evaluation of the LD^ 0 of strychnine both in mice 
treated and untreated with PTT-01 and (3) influence on the time re 
quired to cause animals to die by slow intravenous perfusion of 
Btrychnine. 

Details of the experiments and results obtained were as follows: 
(1) single oral 50 mg/kg dose of PTT-01 protected all the animals 
against the lethal effect of 1.2 mg/kg of strichnine sulfate in 
mouse. Groups of six mice were used. Results are given in Ta- 
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(2) increasing amounts of strychnine sulfate were injected hypoder 
rr.ically. In two experiments 20 or 40 rug/kg of PTT-01 were given 
by intraperitoneal route 30 minutes before the strichnine injec- 
tion and the LD^ Q was then calculated* The following result b we- 
re obtained ( 95>b confidence limits): 

LD^ 0 i mg/kg of strychnine 
0,83 (1.02-0.67) 
1,30 (1.36-1-03) 
1.60 (1.74-1.46) 

(3) continuous intravenous infusion at constant rate (0.4 ral/min) 
of a strychnine sulfate solution (26.66 mg/l) was carried out by 
injection in a tail vein in nice until they died. One group of 
animals received 50 m^/kg of PTT-01 as preliminary treatment 15 mi 
nutes before the beginning of the infusion. The mean infusion ti 
me to cause six controls to die was 134 + 3.2 seconds (mean •+ SE). 
The mean infusion time required to obtain the same effect in ani* 
male pretreated with PTT-0* was 210 + 6.1 seconds. 

In another experiment the infusion rate of strychnine was low 
ered to 0.25 ml/min. Under this conditions, the mean infusion ti 
me was 246 + 3.1 seconds in the case of oontrols (six animals) and 
33b + 24.3 secondBs in- treated animals. 

When the above mentioned infusion rate was maintained, while redu- 
cine the amount of PTT-01 to 25 mg/kg f the mean infusion time was 
260 + 13.4 seconds in oontrolB and 360 + 21.2 seconds in the treat 
ed animals. 



Control experiments 
Pre-treatment with 
20 mg/kg of PTT-01 
Fre-treatment with 
40 rag/kg of PTT-01 
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(b) Antagonism towards electroBhock in mouse 

Electro shock was produced in mice by applying ear electrodes. 
Stimulation parameters which could induce the maximal electroshok 
(KES) were adopted. This was obtained by applying rectangular 
input shocks for 0,6 seconds/ Each input lasted 0.4 minutes and" 
the input frequenoy was 25/eeo, Phenobarbital sodium was used as 
control substance. It was injected intraperitoneal^ 10 minutes 
before the I3S. An amount of 25 nig/kg of PTT-01 was injected by 
the sa^e route as phenobarbital sodium. 

As shown by Table 6, PTT-01 was effective as phenobarbital so 

dium. 
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VI* Influence on the electromyofiram 

Intraperitoneal injection of 50 mg/kg of PTT-01 caused the e*= 
lectromyo graphic tracing to become flat in rabbit with electrodes 
implanted in its cerebral cortex. The effect was similar to 
the effect caused by 30 mg/kg of intravenous phenobarbital sodium. 

In the unrestrained cat with permanent electrodes implanted 
in the geniculate body, hippocampus, and cerebral cortex, the con= 
comitant recording of eye movements and neck muscle contractions 
after doses of $0 or 100 mg/kg of PTT-01 showed that sedation oc= 
curred without electromyographic alterations which usually indica= 
te sleep. 

In cats conditioned to sleep for ft hours from late morning, 
25 afld. 35 mg/kg of PTT-01 did not modify the total sleeping time, 
but reduced the number of cases of REM sleep and the overall length 
of the period of time spent by the animal in sleeping did not chan 
ge, the period of time during which the animal sleep was charac= 
terized by slow waves was comparatively longer. 
VII. Pharmacological activity on systems other than the CHS 

The effect of a single 50 m^/kg oral dose of PTT-01 was deter 
mined on (a) diuresis in water-loaded rats, (b) choleresis, (c) ex 
cretion rate of intravenously injected bronosulphonphthalein in bi^ 
le, (d) arterial blood pressure. No treatment caused any signi= 
ficant change of* the above mentioned parameters except that the ra 
te of urine excretion was slowed in water-loaded rats treated with 
a daily oral dose of. 50 mg/k£ of PTT-01, for five subsequent days. 

A further object of the present invention are the pharmaceu- 
tical compositions containing as active ingredient a compound com= 
prised, in the general formula (i) together with pharmaceutical ly 
acceptable excipients. 

The finished pharmaceutical forms suitable for the oral admi* 
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nistration can be oapsuleB, tablets t suspensions in water or Bui» 
table Byrup. 

The following examples are given to illustrate the present in 
vent ion without limiting it in any way. 

EXAMPLE 1 

Preparation of PTT-01 

130 g of £^ —amino- ^—butyro lactone hydro bromide prepared accor m 
ding to Livsk et al. (J.Am. Chem. Soc. 6j( 1945) 1 2218) are dissol. 
ved in 1500 ml of pyridine. 

The obtained mixture was cooled to 0°C in a ice and water bath and 
100 g of the n. butyric acid chloride were added under stirring. 
The mixture was stirred at 0°C for 2 hourB and then it was heated 
to 20-22°C and kept at this temperature for about 6* hrs. 
The thus obtained reaction mixture was concentrated under reduced 
pressure to about ^00 ml and then was cooled to 2-3°C, thus obtain 
ing brilliant, needele-shaped, white crystals. After filtration 
and drying, 119.6 g of product were obtained, m.p. 78-79.5 °C 
Titre 99.2,.. TJie yield, calculated on C^-anino-^-butyro lactone 
hydro bromide is about 90^. 

EXAMPLE 2 

Example 1 was repeated by working according to the same procedure, 
but n.butyric acid chloride was replaced by isobutyric acid chlor^i 
de. 

^-isobutylcarbonyl-ajnino-^-butyrolactone was obtained with satis 
factory yield. „m.p. 68— 1>9 °C. . r . 

The compound wae administered to laboratory animals at a dose of 
about 50 mg/kg# The animals were sedated. 

EXAMPLE 3 

Example 1 is repeated in all essential details, except that n.bu* 
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tyric acid chloride is replaced by pentanoic acid chloride, 
A good yield of c^-n. pentylcarbonyl-amino-^-butyrolactone is ob« 
tained. The compound was administered to laboratory animals at a 
dose of about 50 mg/kg* The animals were sedated. 

EXAMPLE 4 

Preparation of the compound B^C CH-NH-CCH^-C-OC^ 

H C CO 

2 XX 

165 g (1 mole) of c^-bromine-butyro lactone were dissolved in I^OO 
ml of pyridine, at room temperature and under stirring. 
The thus obtained solution was added, portionwise and within about 
30 minutes, with 131 g 0 niole) of the ethyl ester of -the ^-ami~ 
no-butyric acid. The mixture was slightly boiled for 3 hrs. under 
stirring. Pyridine was distilled preferably under vacuum and af« 
ter having reduced the volume of the solution to about 1/3| the S£ 
lution was allowed to cool to room temperature. The solution 
was poured into a triple volume of cold water, under stirring. 
After having allowed the solution to stand overnight, the obtained 
precipitate was filtered. White, bright flakes were dried in va«= 
cuo, at ^0-50°C t and recryst alii zed from ethyl alcohol. 
The yield of the crystallized product, calculated on the starting 
bror.iine-butyro lactone, was fQ-bCt/,, m.p. 150-160°C ( decompose 
tion). 
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CLAIMS 

1. Derivatives of ^ -amino- ^-butyro lactone endowed with anti- 
convulsant , anti-epileptic, sedative aotion and useful for inhibit 
ing ingestion of alcohol and intoxicating drinks, comprised in the 
general formula (i): 

H C CH-NB-(CH) -C-R 

2i I 2 n || 



HC C=0 

(I) 

( wherein R is a linear or branched alkyl radical containing from 
4 to 6 carbon atoms; or R is -OR* , R 1 being a linear or branched 
alkyi radical containing from 1 to 5 C; n is always zero when R is 
alkyl, or n is an integer different from aero and comprised bet - 
ween 1 and 5 when R is -OR") and their pharmaceutical ly acceptable 
salts, 

2. fc^-n. butylcarbonyl-amino-^-butyro lactone 

3. c ^-iEobiitylcarbonyl-amino-^'-butyrolactone 

4. , o(,-pentyl carbo nyl-amino- ^-butyxo lactone 

5. The compound H^C . CH-MH-(CH g ) l -C-0C 9 H | 



ri |f 2 5 

0 



6. Method for the preparation of the compounds of the general 
formula (l) wherein R is a linear or branched alkyl radical contain 

, dng from 4 to 8 C, and n is aero, characterized by the fact that; 
the corresponding acid chloride is allowed to react with the selec_ 
ted 0^-amino-* s ^-butyro lactone, at reduced temperatures, in the 
presence of an organic base» 

7. Method for the preparation of the compounds of the general 
formula (i) wherein R is -OR*, R 1 being a linear or branched alkyl 
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radical containing 1—5 C and n, always different from zero, is an 
integer from 1 to 5i characterized in that the ester of a (ji -a/ni- 
noacid is allowed to react with the o^-kalo-^-butyrolaotone. 
6. Pharmaceutical compositions containing as active ingredient 
a compound of the general formula (i) 

H C CH-NH-(CH ) -C-R 

I I II 

0 

BC C=0 

X o x (I) 

( wherein R and n have the above mentioned meanings), or a pharma»= 
ceutically acceptable salt thereof, together with pharmaceutical^ 
acceptable excipients. 

9. Pharmaceutical compositions containing as active ingredient 
{^-n.butyloarbonyl-amino-^-butyro lac tone, together with pharmaceu 

tically acceptable excipients. 



